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«w^©#«*#«cDSiKif^ s nttxod-KicAr;*. & * e> a:, 6 a # - > & 
47\°^->{cMs 0 2. 2x*m<Dmvj;itmm?2>mz\$. 6a#-> 

[0 0 5 7] 
C«l] 



Number of Cut Edges: ft 


0,4 


1,3 
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Total (k=Q-4) 


All.Canfigurationa of Cut Edges: (t) 


1 


4 


6 


18 


Equivalence Class 


1 


1 


2 


6(4) 


Index in Fig. 4 j 


0a(4a) 


la(3a) 


2a, 2b 





Table 1: Equivalence class of configurations of cut edges in 2D-KTC 
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tltSAppendix A, B 2 D£ <fc£F3 DCDMC & WiO Jb^ 

H4©£.HB*©IIB5IKfcJ\ miZl, 4, 4, 2, 4, (JSb^*D-&§ 

tie) o rjjugftj ta. mmmmztt? sutio^^s. 

[0 0 5 9] 

2. 2 2D-KTCJCfe»*®SRyje* 

2 D-KTC©fg2|£|5gjCjItf 0 2. 1 T*# fetlfe 6 agB<Z>$N9rJ& 
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fc±y l3a©^^^©iE^<D i/2(DiE^'\i:4^$tie«-^) 
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Ef5«U 2D-KTCKlfeW«|RSRy©-r^T©^4t~>S:^H*e*y. 2 

~*l&©RMffiH (equivalence class) ^WLXlltf %>fflk\Z it 

^fcfc-oT, iO^yfcWtt-fe/I/ftllfcKofelftKiefcll*. H5<©-fe/H*«t£ 
WiC&gfS^ «itf2A (1) , 3 (5) , 4 (9) CD «fc e> izm 15 * >f :/© 

%>®#3g*i*#, ^T©«Wj*MK:#'r*lif©»y35fft||ja^«gtt©a»ctt 
, if^&%#^^^VN 0 "fe*»K:Bf5K:«|^*lfe2 2a3S<z>^at->&-fe^i^ 
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3. H^Kitta Cubes (3D-KTC) 
3. 1 3D-KTCICfe»*«Wfj*HW©^3H 
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*-T> [fti]© (l) (2) ^«»;suo^6>, «Wrj^fi3R««o~5«K:*f'r 

[0 0 6 2] 

[ft 1 3 

a 2 ) = d2 1 ^) -.(2) 
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©rate 4 siaoi^&iu semcou* h^m^t-r^r* 

[0 0 6 4] 
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Tible 2: Equivalence dan of eonflgunUoM of cut edges in 3D-KTC 

[0 0 6 5] 

# 0 ~ 5 ^jC^f-t § NijB^ e>-Kctt £©T% 3J»TJ&ffi«# 0 ~ 6 MlC^f-T 
S^8 7;^->^3lCii;ib, m r 7~9Kim*mf&o &&£ft!b©g|*T? 
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3-7 
3-8 



3-9 



4-1 



4-2 



4-3 



4-5 



4-6 



4-7 
"78" 



4-lQ 



4-11 



4-12 



D Cut Edge 



T=nr 



1 Cut Edge 



m 

2 Cut Edges 



Sir 



nil 



3 Cut Edgea 



my 



TTST 



127) 



129) 



136) 



1 3 9) 



1 3 10) 



13 12) 



1 7 12) 



4 Cut Edgea 

(1 2 3 4] 



(1 2 3 5J 



[12 3 7) 
[1 2 3 8) 



(1 2 3 9) 
2 3 10) 



[1 2 5 6) 



[12 5 7) 
1 2 7 8) 



(1 2 7 9) 



(12 7 10) 



(12 9 It) 



4-13 



4-14 



4-15 



Tie 

TT7 



4-18 



5-1 



5-2 



5-3 



5-4 



5-5 



5-6 



5-7 



5-8 



5-9 



5-11 



5-12 



5-13 



5-14 



5-15 



5-18 



5-17 



5-18 



5-19 



5-20 



5-21 



5-22 



5-23 



5-24 



(12 9 12) 



(13 6 8) 



(13 6 9) 
(13 8 10) 



(13 6 11) 
(13 6 12) 



S Cut Edgea 



12 345 10) 



12 3 4 9) 
12 3 5 6) 



(12 3 5 7) 



(12 358) 



(12 3 5 9) 



(12 3 5 10) 



(12 3 5 11) 



(1 2 3 5 12) 



(1 2 3 7 8) 



(12 3 7 9) 
(12 3 7 10) 



(123 89) 



(1 2 3 8 10) 



(1 2 3 0 11) 



(1 2 3 9 12) 



(1 2 3 10 12) 
(1 2 5 7 11) 



(12 5 7 12) 



fl 2 7 B 9) 
(1 2 7 9 12) 



(1 2 7 10 12) 



13 6 8 9) 
(1 3 6 8 10) 



6-1 



6-2 



6-3 



6-5 



6-6 



6-7 



6-8 



6-9 



6-10 
6-11 



6-12 



6-13 



6-14 



6-15 



6-16 



6-17 



6-18 



6-10 



6-20 



6-21 



6-22 



¥23 



6-24 



6-25 



6-26 



6-27 



6-28 



6-29 



6-30 



6 Cut Edgea 



(1 2 3 4 5 6) 



(1 2 3 4 5 7) 



1 2 3 45 9) 



[1 2 3 45 11)' 



(1 2 3 4 9 10f 



(1 2 3 4 9 12)" 



(1 2 3 5 6 7) 



(1 2 3 56 8)" 



(1 2 3 56 9) 



(1 23 5 6 10)' 



(1 2 3 5 7 8) 



(1 2 3 5 7 9) 



(12 3 5 7 10)" 
(l 23 57 11) 



1 2 3 5 7 12) 



12 3 5 8 9) 



(1 2 3 5 8 10 



(1 23 5 8 11 



(1 2 3 5 8 12V 



(1 2 3 5 11 12) 



(1 2 3 7 8 10) 



(12 3 7 9 10) 



(1 2 3 7 9 12) 



[1 2 3 7 10 12) 



[l 23 89 11) 
k 2 3 8 9 12) 



(l 2 3,8 10 127 
[1 2 7 8 9 12 



[1 36 8 9 12 



(1 3 6 8 10 11) 



Table 3: Contents of equivalence class of cut edges configurations. AH figures are in Fig.6 
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V&VWWi&MmiLTftmL #&%tf>T?&S 0 Appendix B0D^7{C3 
D-MC^TOOTIlIS:3D-KTC(Dftl,^M$tfe„ j£lC, 3t 7 KMn 
X &^?s<T<DK T C (D®mgMmt. M C SC L & V%„ 

[0 0 6 8] 

3. 2 3 D-KTClZiStf&m^VfemKMlsT 
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r©^iE#M#(Z)]I^l 2^£^3 6 2tccDAxii©B5^$:^®±(Z)^^^ii L 

vm&*2m&±>mbirKi&mzm-ox<z>%<Dx$>£ 0 wm&m&ifio~i 2 
tzM?$>tym&mM&i 4 4a^©e>^©i@4 £ iitT*fes 8 711*^©^^^ 

[0 0 6 9] 

LVN%©^^oTv>^ 0 v-cad^, *)i>ft<DffimtLLx%!immm*&^> 
e> fr<Dmm 1 o<z)ir /i/ 2 an * t» tciaiB-r * £ £ 

[0 0 7 0] 

fc;£U ^T©^;v-^^-fe;i/&2fi^ic^^s©Ttt^VA 0 fcfc;U;£, ©1 
2(D#{cg9;i/-^#tiT=fei2;i/^mstiJ&v%z:t%&s 0 013<3DM«, H 

Kfc/fcy^Sifc&jgftLTV^. 5S»{C|9;i/-^'S:#n5&<T : fel2^?:2^igt* s 
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[0 0 7 1] 

3. 3 H*tJ§MM9KiKILT 

pendix CT^TRfSo 
[0 0 7 2] 

3. 4 3D-KTC©Hi{9| 
»/l/~:/&£JMLfc|S8S<8:B**fc 0 B-r e p7g#^&fB#3^T?-EWj&& 

(si 5 a) fe^rf^ai oi 5 b) -e&s. i^ifes^wfj^ttas^fc 

iC^7cL£:<Z>#, Ell 5 c, d"T?&£„ 3^e>&, KTCCDBSfiy ODHTtgffi©^ 

fcVAfcOjEfcVOifcT?**. MC©^!JWfj*iBS^T^*>-&T%»l 4$ayT?& 
KTC©flJiABtl4 4«R©W, mJl-7£Mjfc-3<*><Dfc. 
WTf%ttrJfi©J:^K:8 7«H»*. lM£^-t£, Bf 1 3 ©WWfj^fBiBttW^/- 

:/&IWfc"5rtBT*&£#, MC(Z)#K:&#;gEL&VV\°# 
[0 0 7 3] 

4. ^ ilib 

-LkSJ^SC, KTCi:MC&BDi»*S , eJt«t6i:*, KTC©»CJ: 
[0 0 7 4] 
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©r<-aJ^S:V-CAD^CMV^fc3^§*i:bT^*#»&*l6. 
[0 0 7 5] 

Appendix A: ^Marching Cubes (2D -M C 

) 

ia«i»^w&»v^Ti 6 (=2 4 ) mm*K z.<D4A*->iz&mnn2> a m 

01 6tfJ#;\ o #->{Cmc-0, mc-1, mc-2 

2. lt'2D-KTCWfe^ HttiB&£*T*- *tt®nE<Z>lfcam, 2«fe 
wfc^TfcmCfcKTCfcRfcl 6 (=2 4 ) Zl t fC&SS *lfcV^ 3 

It. TMAiim<£>mB.tfm&Z><Dr'. BBfi<Z>|ft«fc3D-MC®2 5 6 (= 2 8 ) {C 
*fLT, 3D-KTCIi4 0 9 6 (=2 12 ) ) 

4©1, 3&, MC&C&##L&Vn„ 
[0 0 7 6] 
[=&4] 



Number of Black Vertexes: * || 0(or 4) 


l(or 3) 


2 || Total(Jb =0-4) 


All Configurations: (%) II 1 


4 




~ Equivalence Glass j| 1 


1 


M 1- 



Table 4: Equivalence class of cut edges configurations in 2D-MC 
[0 0 7 7] 
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2D-MC Index 


0 


i 


2 


T 


2D-KTG Index 


0 


2A 


2B 


4 



Table 5: Correspondence between 2D-MC in Fig.13 and 2D-KTC in Fig.3 
[0 0 7 8] 

Appendix B: H.#CjrM arching Cubes (3D-MC 

) 

mmmtt. •eititi^t^Sc 2 5 6 c=2 8 > mm 

[0 0 7 9] 
C*6] 



[ Number of Black Vortexes: 


0(af 8) J 


l(o* 7) 


2{ot 6) 


3(or 6) 


4 


Tbtal(*=0-8) 


All Configurations of Black Points: (|) 


1 


8 


sa 


56 


70 


256 


Equivalence Ciam 


1 


1 


a 


3 


6 


14 



Table 8: Equivalence clans of eonflguraticsia of cut edges configurations in 3D-MC 
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MCCglt mftMC<DmWfJClZ<&t)-&T 0 - 1 4©ffl 5jiU7?;S£*l£# 
, ZlZlKlfcfcl 41U b^&v^^fc&sstifcvx (017) . #Bi$tlfeMC- 

i4{±, Mc-i i0«^»f»ofe. Mc-i KDm&mvjiWVk&iMzm®. 




2 3 
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W7] 



3D-MC Index || 0 I l\ 2 1 * | 4 | ST TT — 7 I 6 1 9 I 10 I — fTl — IF] — lFI 

36-KTC index " " ' l ~ * 4 X ' 1 1 1 1 1 



iiin:u:m:mjiajtaLiiMi'ni- iiMt ^ atBiEa 



Table 7: Correspondence between 3D-MO in Fig. 14 and 3D KTC in Fig.6' 

[0 0 8 2] 

Appendix C : &ftM(D 3 ftJ&ft%J£ % # =y yWi 

©was* 3 ^^fH-rsrajBtt, #< ©»^¥®J:cDian#«s«: 3 fm&m-t* 

^^^>i5(C m « (3R2) © (3) 5£T^£*l£ 0 fln^^-eo 

y*»fe*»fevx. ^4?)SiS:T n {i («2) © (4) 5£T*#;LP>;fl£o 
[0 0 8 3] 
[12] 



^ = c n . 2 = ^ ( 2 ^r 2 2) ) ...(4) 



[0 0 8 4] 

CKMiC. n = 3, 4, 12^AtSt, Tg= 1 , T 4 =2, T g = 5, 

T 6 =14, T 12 =1 6 7 9 6^#f,^ 0 



2 4 
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[0 0 8 5] 

a) h-tejmftxTv? (d) icj;*.k ^nm&gdms^-* (12) 
5^tst;i/ (i3) izftmLt=.±)V(Dmm£isT'ht*^mmmAT+m$ : r~z ( 

ott^s^x-x-;/ (b) icfev^T, m^-* tvjisvm 

[0 0 8 6] 
[0 0 8 7] 

#### & &s -fe^w^^- # *i& < s zuifixnz, m<Dmtit=. 
mi} 
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[02] 

MCilKTC<JDMt;i/©mMl$:^t@T'fe5. 
[03] 

MC £ KT C<Dm<ntyW\M<Dffi&*m-tmT*$>Z>o 
[04] 

2 D - K T C t C £ W S if j& MB S © * ^ T © A * - > £ as * H T? & & . 
[0 5] 

2 D -K T C iC W £ if$5B y © <D $ - > &3*f BIT* & S . 

[06] 

*iE^®#fiD— OTf»yjE3^8tJcfcjE*»6«Ci:*»fe<fc« 1 4ffi#©0T* 



[07] 
[08] 

3D-KTcicfe v&wm&mmto e> 4 x » 5 2 7 

[09] 
[010] 

[011] 

0 6 <D£piE#-M#;o]I^ 1 2fii:t3 e^A-^oDg^fc^M-tGD^^i: 

[012] 



2 6 
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[013] 
[S14] 

- zf £ ^ti & < X =fe iz ;u £ 2 S M & m-t m 3 0 

[S15] 

iM F£^M©R-r e P^^^igil K T CCD®§B U ^ ^jrb^bfe^^ 

[016] 

2 D-MC<D|HHiE!®4 15:^tiTfe5 0 

[@17] 

3 D-MC<Dmm.M1k£X*:mirmX&2> 0 

mi s] 
m i 9] 

V-C A D „ 

1 2 M^-*, l 3 iz;K 
13a t*ig|$iz;K 13b m&±)Vs 
14 V-CADf-^, 15 ^J$t,& 
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mm*} mm 
Km"-* 12 
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■fe;i/ 13 

t 








a^txf-^ (c> 1 
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'7(E) 1 
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V-CADx-* 14 
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